Glucocorticoids induce a drastic inhibition of proliferation and stimulate differentiation of adult rat fat cell precursors.
The effects of physiological glucocorticoids such as cortisol and corticosterone, as well as dexamethasone, on proliferation and differentiation of rat fat cell precursors kept in primary culture were analyzed. In serum-containing medium (10%), glucocorticoids markedly decreased cell proliferation, either on subconfluent or on confluent cultures. This effect was independent of the presence of insulin. In contrast, acute amplification of adipose conversion was observed mainly when glucocorticoids and insulin were added simultaneously. Morphological quantification of lipid-containing cells confirmed acceleration of the maturation process, and an early and specific reorganization of the cytoskeleton was detected at the ultrastructural level. In the presence of insulin, glucocorticoids also enhanced the main marker enzymes, lipoprotein lipase, and glycerol phosphate dehydrogenase. Glucocorticoid effects on precursor proliferation and differentiation were clearly dose-dependent, dexamethasone being 10 times more potent than cortisol and corticosterone. Similar results were obtained in serum-free medium, as well as in preadipocyte cultures derived from different fat deposits. This study demonstrates that in addition to an acute inhibition of precursor growth, glucocorticoids exert a clear stimulation of adipose conversion, which depends mainly on the presence of insulin and the glucocorticoid concentration.